Neurodegeneration by activated microglia across a nanofiltration membrane.
Microglia have been implicated in the pathogenesis of several neurodegenerative diseases, but their precise role remains elusive. Although neuron loss in the presence of lipopolysaccharide-stimulated microglia has been well documented, a novel coculture paradigm was developed as a new approach to assess the diffusible, soluble mediators of neurodegeneration. Isolated microglia were plated on membrane inserts that were coated with a layer of cellulose acetate. The cellulose acetate-coated membranes have nanofiltration properties, in that only molecules with masses less than 350 Da can pass through. Products released from activated microglia that were separated from primary ventral mesencephalon cells beneath the nanofiltering membrane were able to kill the dopamine neurons. Microglial cytokines cannot diffuse through this separating membrane. Addition of a nitric oxide synthase inhibitor prevented the loss of the dopamine neurons. These data describe a novel coculture system for studying diffusible factors and further support nitric oxide production as an important mediator in microglia-induced neuron death.